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Abstract 
A novel coplanar waveguide fed antenna for wearable applications is discussed in the paper. 
Primary focus is on the wide bandwidth so that they can carry data on wide range of 
frequencies. The ultra-wideband antennas can transmit a great amount of information across 
a wide frequency range. The presented configuration has 30.5 x 25mm dimensions using Zelt 
as the substrate with a substrate thickness of 1.6mm. Zelt is a flexible fabric material used for 
wearable applications with relative permittivity of 1.05. It is a high-quality nylon based 
substrate. It is durable, tear resistant, and is easy to form and handle. The antenna was 
designed using the ANSYS HFSS platform. Appreciable return loss was obtained for the 
antenna in the required bandwidth. The obtained return loss, VSWR and radiation patterns 
are in very much compliance with the existing wireless standards. 
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INTRODUCTION  
Ultra wideband (UWB) antennas are 
gaining prominence and becoming very 
attractive in modern and future wireless 
communication systems, mainly due to 
two factors. Firstly, people increasingly 
demand for the wireless transmission rate 
and UWB properties such as high data 
rate, low power consumption and low cost. 
One UWB antenna can be used to replace 
multi narrow-band antennas, which may 
effectively reduce the antenna number. 
 
For wireless device applications, the 
printed UWB monopole antennas are more 
popular due to their easier integration than 
the planar UWB monopole antennas. The 
printed UWB monopole antenna mostly 
consists of a monopole patch and a ground 
plane. Both of them are printed on the 
same or opposite side of a substrate, and a 
microstrip or CPW feed line is used to 
excite the monopole patch. UWB stands 
for ultra wideband or ultraband 
frequencies. The FCC set aside the 
frequencies 3.1 GHz to 10.7 GHz for Ultra 
wide band (UWB). Designed for short 
range, wireless personal area networks 
(WPANs), UWB is the leading technology 
for freeing people from wires, enabling 
wireless connection of multiple devices for 
transmission of video, audio and other 
high bandwidth data. UWB short-range 
radio technology complements other 
longer-range radio technologies such as 
Wi Fi, WiMAX, and cellular wide area 
communications. It is used to relay data 
from a host device to other devices in the 
immediate area (up to 10 m or 30 feet) [1]. 
 
UWB has a number of encouraging 
advantages. According to Shannon 
Hartley, theorem channel capacity is 
proportional to the bandwidth. Since UWB 
has an ultra wide frequency bandwidth it 
can achieve huge capacity as high as 
hundreds of Mbps or even several Gbps 
with distances of 1−10 meters. UWB 
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systems operate at extremely low power 
transmission levels by dividing the power 
of the signal across the huge frequency 
spectrum, the effect upon any frequency 
will be lower than the acceptable noise 
floor [2]. 
  
The dielectric substrate is a main 
component of the CPW antenna. The 
dielectric properties like permittivity, loss 
tangent, thickness of dielectric etc rely 
upon temperature, frequency, surface 
roughness, purity and homogeneity. For 
wearable applications we are using textile 
materials, Zelt in this paper. Zelt is a high-
quality nylon based substrate. It is durable, 
tear resistant, and is easy to form and 
handle [3]. It has a relative permittivity of 
1.05. This material is chosen as lower Ɛr 
decreases losses caused by the surface and 
enhances spatial waves and improves 
impedance bandwidth of antenna. 
 
PROPOSED ANTENNA DESIGN 
The proposed Ultra wideband CPW 
antenna consists of a compact coplanar 
field printed on 1.6mm thick flexible Zelt 
material is shown in Fig. 1 which is 
window shaped radiating surface with two 
capacitive tuning stub, which enhanced the 
antenna performance. The selection of 
thickness of substrate is a tradeoff between 
bandwidth and efficiency. Coplanar 
waveguide (CPW) antennas are suitable 
for practical portable devices. A CPW is a 
strip transmission line defined as a planar 
transmission structure for transmitting 
microwave signals. It consists of a median 
metallic strip deposited on the surface of a 
dielectric substrate slab with two narrow 
strips ground electrodes running adjacent 
and parallel to the strip on the same 
surface [4].  
 
The antenna is originally designed for 
wearable applications, so the Zelt material 
has been selected for its superior 
properties like flexibility, durability etc. 
Zelt has a dielectric loss tangent of 0.0001. 
The amount of power converted into heat 
in the material is called loss tangent or 
dissipation factor denoted by tanδ. If loss 
tangent value is high losses will be high 
and radiation efficiency will decrease [5]. 
The overall size of the antenna is 30.5 × 
25mm.
 
 
Figure 1: Proposed UWB coplanar fed antenna featured by the following specification, 
W=30.5mm, L=25mm, S=1mm, W1=9mm, L1=15.5mm, L2=12mm, W2=9.5mm. 
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RESULTS AND DISCUSSIONS 
Return loss, realized gain and radiation 
pattern measurements are used to 
characterize an antenna. The return loss 
and VSWR plot for the proposed antenna 
is shown in Fig. 2 and 3. 
The performance of proposed antenna can 
be evaluated from the return loss plot. The 
proposed antenna have a good UWB 
behaviour from 3.18 GHz to 10.98 GHz 
with overall retrun loss below -25dB. The 
tuning capacitive stub enhanced the 
performance of the antenna in the 
proposed model. The VSWR plot of the 
proposed antenna shows that the voltage 
standing wave ratio is lower at the regions 
of interest. It also lay emphasis on the 
performance of antenna desgin.
 
 
Figure 2: Return loss of proposed CPW antenna design. 
 
 
Figure 3: VSWR plot of the proposed antenna design. 
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The simulated radiation pattern for the proposed design is shown in the Fig. 4, 5, 6, 7.  
 
Figure 4: Radiation pattern of proposed CPW antenna design for f = 5.7GHz. 
 
 
Figure 5: Radiation pattern of proposed CPW antenna design for f = 6.85GHz. 
  
 
 
 
16 Page 12-20 © MAT Journals 2019. All Rights Reserved 
 
Journal of Analog and Digital Communications  
Volume 4 Issue 3  
 
Figure 6: Radiation pattern of proposed CPW antenna design for f = 8.822GHz. 
 
 
Figure 7: Radiation pattern of proposed CPW antenna design for f = 10.2GHz. 
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As it is evident from the radiation 
pattterns, we find that the radiation pattern 
at lower frequencies of 5.7 and 6.85GHz 
the radiation is more bidirectional than the 
radiation pattern at higher frequencies 
8.822 and 10.2 GHz. 
 
The simulated 3D polar plot for the 
proposed ultra wide band CPW antenna is 
shown in Fig. 8, 9, 10, 11. The proposed 
antenna design has a maximum gain of 
7.11dB. The antenna has a gain of 4.07dB 
at 5.7GHz. It has gain of 5.5dB at 
6.85GHz. At frequency of 8.822GHz, the 
gain is 7.11dB and the gain is 6.93dB at 
10.3GHz.
 
 
Figure 8: 3D Radiation polar plot of proposed CPW antenna design f = 5.7GHz. 
 
 
Figure 9: 3D Radiation polar plot of proposed CPW antenna design f = 6.5GHz. 
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Figure 10: 3D Radiation polar plot of proposed CPW antenna design f = 8.822GHz. 
 
 
Figure 11: 3D Radiation polar plot of proposed CPW antenna design f = 10.2GHz. 
 
The current density distribution of the 
proposed antenna as obtained from 
ANSYS HFSS software is shown in Fig. 
12.
  
 
 
 
19 Page 12-20 © MAT Journals 2019. All Rights Reserved 
 
Journal of Analog and Digital Communications  
Volume 4 Issue 3  
 
Figure 12: Current density plot for the proposed antenna. 
 
Current density is defined as the amount of 
charge per unit time that flows through a 
unit area of a chosen cross section. The 
software provides us with field overlays 
which are representations of basic or 
derived field quantities on surfaces or 
objects. 
 
CONCLUSION 
An ultra-wideband antenna has been 
designed for wearable applications. The 
designed antenna is a window shaped 
radiating surface with two capacitive 
tuning stubs. The antenna is using Zelt 
substrate as dielectric material. The 
proposed antenna covers the range from 
3.18GHz to 10.98GHz with an overall gain 
of 7.9 dB and good VSWR results. The 
radiation pattern of the antenna at lower 
frequency peaks at 5.7 and 6.85GHz are 
bidirectional and the radiation pattern at 
8.822 and 10.2GHz appear distorted. The 
3D polar plot indicates that the maximum 
gain of 7.11dB at 8.822GHz. 
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